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© Heat exchanger. 



© A heat exchanger includes a heat exchanger 
body (10) and fasteners (20) used to mount the body 
on an automobile or the like. The heat exchanger 
body comprises flat tubes (1) and fin members (2) 
alternatingly stacked one upon the other and a pair 
of hollow headers (3 and 4) with ends of each tube 
being connected to the headers in fluid communica- 
tion with them. Each fastener (20) comprises a con- 
tacting concave portion (21) of a shape fitting on 
outer peripheral surface of each header, a hooking 
portion (22) protruding from an end of the concave 
portion, and a fastening portion (23) extending out- 
wardly from another end of the concave portion. The 
concave portion (21) is placed in close contact with 
the peripheral surface of the header (3, 4) with a 
bent-up hook of the hooking portion (22a) being 
inserted in between two adjacent tubes so that the 
fasteners are soldered to the heat exchanger body 
so as to become integral with it 
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The invention relates to a heat exchanger of 
the so-called header type adapted for use as a 
condenser in car coolers or the like. 

There have been used the serpentine type heat 
exchangers as the condensers in the automobile air 
conditioners or the like. The serpentine type heat 
exchangers comprise a flat extruded tube called 
"harmonica tube" and perforated longitudinally, 
which tube is repeatedly bent to assume a serpen- 
tine shape as a whole. Fin members are each 
interposed between two adjacent portions constitut- 
ing the flat extruded tube and standing parallel with 
each other. A new header type of the heat ex- 
changers, which is deemed epoch-making, has 
also been offered to take the place of the serpen- 
tine type in said field. In the header type heat 
exchangers a plurality of flat depressed tubes and 
corrugated fin members are stacked one on an- 
other or side by side in an alternating manner. 
Respective ends of each tube are connected to 
cylindrical hollow headers. 

To mount the header type heat exchanger on 
the automobile body or the like, pieces of channel 
metal which is U-shaped in cross section have 
been employed as disclosed in Japanese Utility 
Model Kokai No. 64-38481. A pair of the channel 
pieces are fitted on the header so that their facing 
portions are fastened to each other for instance by 
means of bolts or the like. One of the paired 
channel pieces has a lug adapted to be secured to 
the automobile body. It is noted that such fastening 
members have necessitated intricate operations 
which cause a lowered labour efficiency in mount- 
ing the heat exchangers, in addition to the problem 
of increased weight of the heat exchanger inclusive 
of the fastening members, ft may be proposed to 
use, in place of the prior art fasteners, a certain 
type of improved fastener which is arc-shaped at 
its one end and comprises at its other end a setting 
portion secured to the automobile body. The arc- 
shaped end may be fitted on the periphery of 
header so as to be attached thereto by the welding 
or soldering process. However, the positioning of 
such proposed fasteners will not necessarily be 
easy but require some tools to temporarily hold 
them in place while they are welded or soldered, ft 
is possible that the welding gives rise to coolant 
leakage at places where the headers are soldered 
to the tubes. In a case wherein the proposed fas- 
teners are soldered within an oven together with 
the headers and tubes in one operation, the tools 
for temporarily setting the fasteners will absorb 
heat to thereby make imperfect the soldering. 

An object of the invention which was made to 
resolve the abovementioned problems is to provide 
a heat exchanger comprising fasteners to be at- 
tached to a heat exchanger body, the fasteners 
capable of being easily positioned precisely rela- 



tive to the heat exchanger body into their self- 
setting state without needing any auxiliary setting 
members. 

To achieve the object, the fasteners each com- 

5 prise a contacting concave portion of a shape fit- 
ting on outer peripheral surface of a header of heat 
exchanger body, an L-shaped hooking portion pro- 
truding from an end of the concave portion and 
having a bent-up hook at an extremity of the hook- 

10 ing portion, and a fastening portion extending out- 
wardly from another end of the concave portion, 
wherein the contacting concave portion is placed in 
close contact with the peripheral surface of the 
header, with the bent-up hook inserted in between 

75 two adjacent tubes so that the fasteners are sol- 
dered to the heat exchanger body so as to become 
integral therewith. 

To attach the fasteners to the heat exchanger 
body, the concave portion of each fastener need 

20 be brought into close contact with the periphery of 
the header, and the bent-up hook of the hooking 
portion need be inserted into a gap between the 
adjacent tubes. In this temporary assembly, the 
hooking portion serves to precisely position the 

25 fastener relative to the heat exchanger body, and at 
the same time co-operates with the concave por- 
tion to securely hold the fastener on said heat 
exchanger body. Thus, such a self-setting state 
takes place spontaneously without employing any 

30 temporary setting means. 

It will now be apparent that the fastener in the 
invention is soldered to be integral with the heat 
exchanger body wherein the concave portion rests 
on the periphery of header, with the hook of the 

35 hooking portion being inserted in the gap between 
the tubes. Therefore, the fasteners can be posi- 
tioned and attached easily and precisely to the 
heat exchanger body, relying on particular tubes' 
ordinal numbers counted for example from the up- 

40 permost tube. In other words, the structure in the 
invention makes it possible to utilize as markings 
the accurate and regular arrangement of tubes in 
order to dispose the hook of hooking portion at its 
correct position. Further, the L-shaped hooking por- 

45 tion and the contacting concave portion are so 
effective to hold in position the fastener that any 
temporary securing members need not be em- 
ployed to keep the temporary assembly in its self- 
setting state. Owing to this feature, the operation 

so for attaching the fasteners to the heat exchangers 
body become easier. In addition, the fasteners in 
the invention do not need any auxiliary parts such 
as screws or rivets which have been used with the 
prior art fasteners such as "embracing brackets". 

55 Consequently, the number of parts becomes much 
less to make easier the management of parts and 
also to make simpler the processes of assembling 
and manufacturing, thereby reducing the produc- 
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tion cost of the parts of heat exchangers. It is thus 
possible to manufacture with a higher efficiency the 
heat exchanger cheaper in price and lighter in 
weight. Moreover, here is eliminated the possibility 
that the welding of the abovementioned proposed 
fastener to the heat exchangers body would give 
rise to coolant leakage at places where the headers 
are soldered to the tubes in said heat exchanger 
body which has been previously manufactured by 
the soldering method. Also eliminated is the prob- 
lem that, in a case wherein the proposed fasteners 
are soldered in one operation within the oven to- 
gether with the headers and tubes, the tools for 
temporarily setting the fasteners would absorb heat 
to thereby make imperfect the soldering. 

The invention will now be described further, by 
way of example, with reference to the accompany- 
ing drawings, in which: - 

Fig. 1 is a front elevation of a heat exchanger 
constructed according to the invention; 
Fig. 2 is a left side elevation of the heat ex- 
changer; 

Fig, 3 is an exploded perspective view showing 
the heat exchanger body and a fastener; 
Rg. 4 is an enlarged cross-section taken on the 
line IV-IV of Fig. 1; 

Fig. 5 is a cross-section showing a modified 
fastener; and 

Rg. 6 is a front elevation showing a further 
modified fastener which is attached to the heat 
exchanger body. 

The invention will now be described in detail 
referring to its embodiments applied to a heat 
exchanger made of aluminum and adapted for use 
as a condenser. 

The term "aluminum " in this specification is 
meant to include its alloys. 

In Figs. 1 to 4. the reference numeral 1 de- 
notes aluminum tubes which are in their horizontal 
position and stacked one above another. The refer- 
ence numeral 2 denotes aluminum corrugated fin 
members, each of them being interposed between 
two adjacent tubes. 

The tubes 1 are, for example, flat perforated 
tubes made by the extrusion method. Alternatively, 
they may be seam-welded flat tubes in which inner 
fins are inserted and secured. 

The corrugated fin members 2 are of the same 
width as the tubes 1. and are soldered thereto to 
be integral therewith. To facilitate the soldering of 
the fin members to the tubes, it is preferred to 
employ the fin members which are made of a 
brazing sheet consisting of a core material having 
one or both sides covered with soldering agent 
layers. 

The reference numerals 3 and 4 denote left 
and right hollow headers, respectively, which are 
circular in their cross sections. Ends of each tube 1 



are connected to these headers so as to be in fluid 
communication therewith. It is also preferred, in 
order to facilitate the soldering of the tubes to the 
headers, to employ the headers 3 and 4 which are 

5 made of the brazing sheet consisting of core ma- 
terial having one or both sides covered with solder- 
ing agent layers. In such a case, the brazing sheet 
is bent at first to form a cylinder with a longitudinal 
slit, and then longitudinal abutting edges of the slit 

w are soldered to each other to form a hollow alu- 
minum pipe. 

Top and bottom ends of each header 3 and 4 
are closed with aluminum caps 5. 

As shown in Rg 1, a coolant inlet pipe 6 is 

75 connected to an upper outer portion of the left 
header 3, with a coolant outlet pipe 7 connected to 
a lower outer portion of the right header 4. A 
partition 8 is fixed in the left header 3 at its central 
portion intermediate the top and bottom whereby 

20 the inside of the header 3 is divided into upper and 
lower spaces. Another partition 8 is secured in the 
right header 4 somewhat below its center between 
top and bottom. Coolant which flows through the 
inlet pipe 6 into the left header 3 will flow through 

25 all the coolant paths within the tubes which are 
arranged to form a serpentine passage as a whole. 
Air streams passing through air paths which are 
formed through the corrugated fin members 2 will 
effect heat exchange between the coolant and 

30 them so that the coolant is condensed before leav- 
ing the heat exchanger through the outlet pipe 7. 
The reference numeral 9 denotes top and bottom 
side plates which are disposed outside the out- 
ermost corrugated fin members. 

35 A heat exchanger body 10 constructed as 

above will be mounted on an automobile body or 
the like by means of four fasteners 20 which are 
located respectively at left upper and lower por- 
tions as well as at right upper and lower portions of 

40 the heat exchanger body 10. 

The fasteners 20 are each manufactured by 
bending a band of aluminum sheet, as shown in 
Rg. 3. A middle portion of the band is curved to fit 
on the outer peripheral surface of the headers 3 

45 and 4, with one end of the band being bent up to 
assume an L-shape. Thus, each of the fasteners 
comprise a contacting concave portion 21 of a 
shape capable of fitting on outer peripheral surface 
of the headers 3 and 4. a hooking portion 22 L- 

50 shaped in cross section and protruding from an 
end of the concave portion 21, and a fastening 
portion 23 protruding from another end of the con- 
cave portion 21 so as to extend in radial direction 
thereof. The hooking portion 22 has at its extremity 

55 a bent-up hook 22a which is connected to the 
concave portion 21 by an extension 22b and com- 
prises a cutout 24 adapted to engage with the tube, 
the cutout extending inwardly from a tip end of the 
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hook 22a and disposed centrally of the width of 
said hook. The width Ti of cutout 24 is preferably 
the same as or larger than the thickness "T" of 
tubes by 1 mm or less so that the cutout 24 can 
grip the tube tightly not to become loose-jointed. 
On the other hand, the contacting concave portion 
21 has an inwardly protruding lug 21a at a position 
corresponding to a locking aperture 11 which is 
perforated through a peripheral wail of each header 
3 and 4. A bolt-inserting hold 23a is perforated 
through the fastening portion 23. 

Before the fasteners 20 are soldered to the 
heat exchanger body 10, the contacting concave 
portion 21 is placed in close contact with the pe- 
ripheral surface of the headers 3 and 4, with the 
inwardly protruding lug 21a being engaged with the 
locking aperture 11, and .the cutout 24 of bent-up 
hook 22a thereby grips the tube 1. The hooking 
portion 22 is thus inserted in between two adjacent 
tubes 1 , and the fasteners in this state are soldered 
to the heat exchanger body 10 and become in- 
tegral therewith. It is desirable to conduct the sol- 
dering of fasteners in the so-called "in-one-opera- 
tion " or "blanket" manner together with other parts 
of the heat exchanger body 10. In order to facilitate 
such "blanket" soldering, the headers 3. 4 and the 
corrugated fin members 2 are generally made of 
the material covered with soldering agent layers. It 
is to be noted that in the temporary assembly 
including the fasteners before the soldering, the 
fasteners 20 maintain their "self-setting" state rela- 
tive to the heat exchanger body 10. 

In general, a minimum clearance "M" is to be 
kept between the edges of fin member 2 and each 
header 3, 4 as shown in Fig. 4 during the "blanket" 
soldering of the heat exchanger body 10 within the 
oven. If the distance between said edges and the 
header is less than the minimum clearance w M n , 
then a considerable amount of the soldering agent 
will flow away from the soldering points towards the 
fin members, thereby impairing the soldering of 
tubes 1 to the headers 3 and 4. Likewise, the bent- 
up hook 22a of each fastener 20 must be kept 
spaced apart from the headers 3 and 4 by at least 
the distance "H" which is equal to the minimum 
clearance "M" plus the fin pitch as shown in Fig. 4. 

As described hereinbefore . the locking ap- 
erture 11 is formed through the wall of header 4 
and correspondingly the inwardly protruding lug 
21a protrudes from the concave portion 21 of fas- 
tener 20 so that said concave portion of fastener 
can be exactly placed on said header 4 in the 
embodiment described above. However, it will be 
understood that ft is also possible to form the wall 
of header 4 with an outwardly protruding lug 12 
and correspondingly to perforate a locking aperture 
21b through the concave portion 21 of fastener 20, 
forthe same purpose, as in a modified fastener 20 



illustrated in Fig. 5. 

Fig. 6 illustrates a further modified fastener 20 
whose hook of the hooking portion 22 lacks the 
cutout, but other features are similar to those in the 

5 embodiment described above. The hook in this 
case is inserted between two adjacent tubes , and 
soldered to the heat exchanger body 10. The width 
Pi of the hook is preferably the same as or less 
than the distance "P" between two adjacent tubes 

70 by at most about 1 .5 mm so that the said modified 
fasteners can be tightly secured to the body 10 so 
as not to become loose-jointed. The same features 
as those in the already described embodiment are 
indicated by the same reference numerals and 

75 description thereof is omitted here. 

Instead of bending one aluminum sheet, two or 
more aluminum pieces may be welded to form the 
fasteners in the embodiment. It is also possible to 
bend a belt-like aluminum sheet at its middle por- 

20 tion intermediate two longitudinal ends so as to 
form the concave portion fitting on the header, and 
to subsequently bend both ends in opposite direc- 
tions to form the hooks of the hooking portions. In 
this case, a separate fastening piece will be welded 

25 to the concave portion so as to protrude outwardly 
thereof. 

Claims 

30 1. A heat exchanger comprising a heat exchanger 
body (10) and fasteners (20) attached thereto, 
the heat exchanger body (10) having flat tubes 
(1) and fin members (2) altematingly stacked 
one upon the other and a pair of hollow head- 

35 ers (3 and 4) to which ends of each tube are 

connected in fluid communication therewith, 
characterized in that the fasteners (20) each 
comprise a contacting concave portion (21) of 
a shape fitting on outer peripheral surface of a 

40 header (3 or 4) of heat exchanger body (10) a 

hooking portion (22) protruding from an end of 
the concave portion (21) and having a bent-up 
hook (22a) at an extremity of the hooking por- 
tion (22),~and a fastening portion (23) extend- 

4S ing outwardly from another end of the concave 

portion (21), the contacting concave portion 
being placed in close contact with the periph- 
eral surface of the header, with the bent-up 
hook (22a) inserted in between two adjacent 

so tubes so that the fasteners are soldered to the 

heat exchanger body so as to become integral 
therewith. 

2, A heat exchanger according to claim 1 , char- 
55 acterized in that the bent-up hook (22a) of the 

hooking portion (22) of each fastener (20) is 
formed with a cutout (24) extending from tip 
end the hook so as to engage with the tube. 
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A heat exchanger according to claim 1, char- 
acterized in that the width of the bent-up hook 
(22a) of the hooking portion (22) of each fas- 
tener (20) is the same as or slightly less than a 
distance between the adjacent tubes. 5 

A heat exchanger according to claim 1 , 2 or 3, 
characterized in that the bent-up hook (22a) of 
the hooking portion (22) of each fastener "(20) 
is inserted in between the adjacent tubes and w 
spaced apart from the header (3 or 4). 

A heat exchanger according to claim 1, char- 
acterized in that each fastener (20) comprises 
an inwardly protruding lug (21a) protrduing 75 
from the concave portion (21) of the fastener 
(20), and each header (3 or 4) has a locking 
aperture (21b) perforated through a peripheral 
wall of the header so that the locking aperture 
(21b) engages with the inwardly protruding lug 20 
(21a). 

A heat exchanger according to claim 1, char- 
acterized in that each header (3, 4) comprises 
an outwardly protruding lug (12) protruding 25 
from a peripheral wall of the header and each 
fastener has a locking aperture (11) perforated 
through the concave portion of fastener so that 
the locking aperture engages with the out- 
wardly protruding lug. 30 
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